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PROBLEM TO BE SOLVED: To avoid extreme deformation of a 
pinion rotation regulation member in the case of failure of a pinion 
(gear part) in meshing with a ring gear. 
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protruded part 6a from the irregularity part 31a at the time rotating the 
pinion by a prescribed angle from a position with the upper protruded 
part 6a engaging with the irregularity part 31a, and a holding part 7d 
holding the detached upper protruded part 6a are formed. 
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♦ NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the starter which puts an engine into operation. 

[ 0002 ] 

[Description of the Prior Art] In recent years, there is a demand which miniaturizes a starter with overcrowded-izing in 
the engine room by the increment in auxiliary machinery. Then, the conventional technique about the formation of 
small lightweight of a starter is indicated by JP,8-93607,A etc. This starter is a method which advances a pinion by 
having the pinion rotation specification-part material which performs rotation regulation of a pinion which carries out 
helical spline engagement, carrying out rotation regulation of the pinion by this pinion rotation specification-part 
material, and giving a relative rotation difference to an output shaft to an output shaft. Since the mass to which it is 
made to move with an electromagnetic switch can be reduced as compared with the starter of the method which is 
interlocked with an one way clutch and extrudes a pinion with the actuation load (suction force) of an electromagnetic 
switch according to this method, the miniaturization of an electromagnetic switch can be attained. 

[0003] 

[Problem(s) to be Solved by the Invention] However, the starter of the method which rotation regulation is carried out 
[ method ] and advances the above pinions Although the pinion reached to the end face of a ring wheel by a certain 
factor, when it is not able to gear with a ring wheel. For example, since it is dragged in the hand of cut of a pinion 
while pinion rotation specification-part material had engaged with the concave heights of a pinion when kicking in a 
reboot to the midst in which is immediately after starter starting and the pinion is carrying out inertia rotation, pinion 
rotation specification-part material makes it deform into the degree of pole - having - just - being alike - it turned 
out that it may damage. This invention was not accomplished based on the above-mentioned situation, and the purpose 
is in offering the starter which can avoid extreme deformation of the pinion rotation specification-part material at the 
time of engagement with a pinion and a ring wheel not being completed. 

[0004] 

[Means for Solving the Problem] When a pinion mobile rotates according to the means of claim 1, and a pinion mobile 
carries out predetermined include-angle rotation from the location where the engagement section engaged with 
concave heights, it has [ where advance migration of a pinion mobile is regulated, while the engagement section of 
rotation specification-part material had engaged with concave heights, ] the engagement section balking means from 
which the engagement section is made to secede from concave heights. Even when kicking in a reboot to the midst in 
which is immediately after starter starting and the pinion mobile is carrying out inertia rotation by this, the situation 
which is dragged in the hand of cut of a pinion mobile while the engagement section of rotation specification-part 
material had engaged with the concave heights of a pinion mobile, and deforms into the degree of pole can be avoided. 
[0005] According to the means of claim 2, the engagement section balking means has the slideway which shows the 
engagement section from the outer diameter of concave heights to the direction outside of a path with rotation of a 
pinion mobile. Thereby, the engagement section of rotation specification-part material can secede from concave 
heights by moving to the direction outside of a path from the outer diameter of concave heights along with the 
slideway of an engagement section balking means, if a pinion mobile carries out predetermined include-angle rotation 
from the location which engaged with concave heights. 

[0006] According to the means of claim 3, the engagement side of concave heights is established in the configuration 
to which the tip of the engagement section tends to fall out from concave heights to the hand of cut of a pinion mobile. 
It is an edge by the side of the anti-ring wheel of the shaft orientations in the heights of concave heights, and, 
specifically, beveling is formed in the comer of the method opposite side of rotation of a pinion mobile at least. If a 
pinion mobile carries out predetermined include-angle rotation by this from the location where the engagement section 
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engaged with concave heights, since the engagement die length with concave heights will become short by the elastic 
deformation of the engagement section, the engagement section can secede from concave heights easily by being 
prepared in the configuration from which the engagement side of concave heights tends to escape. 

[0007] According to the means of claim 4, an engagement section balking means can move with a pinion mobile. 

While the engagement section of rotation specification-part material had engaged with the concave heights of a pinion 
mobile, when a pinion mobile czirries out predetermined include-angle rotation by this, shaft-orientations die length 
from the contact location of the engagement section of rotation specification-part material and the concave heights of a 
pinion mobile to the contact location of rotation specification-part material and an engagement section balking means 
can be shortened. Moreover, although dispersion arises also to the shaft-orientations die length from the contact 
location of the engagement section of rotation specification-part material, and the concave heights of a pinion mobile 
to the contact location of rotation specification-part material and an engagement section balking means since dispersion 
is in the gap in the time of quiescence with the gear section of a pinion mobile, and a ring wheel In this invention, since 
it is the structure which an engagement section balking means moves with a pinion mobile, as compared with the case 
where it is the structure which an engagement section balking means cannot move, dispersion in said shaft-orientations 
die length can be suppressed small. Since stress which joins the contact section with the engagement section balking 
means of rotation specification-part material can be made small by this, the design degree of freedom of rotation 
specification-part material can be raised. 

[0008] According to the means of claim 5, the effectiveness of claims 1-4 can be acquired by making an engagement 
balking means into a retreat regulation means and one, without increasing components mark. 

[0009] 

[Embodiment of the Invention] Next, the starter of this invention is explained based on a drawing. 

(The 1st example) Drawing 1 is the sectional view of a starter. The starting motor 2 by which the starter 1 of this 
example generates turning effort, the epicycle reduction gear which slows down rotation of this starting motor 2 (it 
mentions later). The rotation specification-part material 6 (refer to drawing 2 ) which regulates rotation of the pinion 
mobile 4 before the output shaft 3 which rotates in response to the rotation output of this reduction gear, the pinion 
mobile 4 which fits into this output shaft 3, the electromagnetic switch 5 which controls the energization to the starting 
motor 2, and the starting motor 2 rotate, And it consists of plates 7 (refer to drawing 3 ) for making rotation regulation 
of the pinion mobile 4 by this rotation specification-part material 6 cancel etc. 

[0010] The starting motor 2 consists of brush 12 grades which **** to the commutator 1 1 prepared in the back end 
side (right end side of drawing 1 ) of the yoke 8 of the shape of a cylindrical shape which forms a magnetic frame, the 
fixed magnetic pole 9 (for example, two or more permanent magnets) which fixed to the inner skin of this yoke 8, the 
armature 10 allotted to the inner circumference of this fixed magnetic pole 9 free [ rotation ], and an armature 10. An 
armature 10 is supported free [ rotation ] through the bearing 15 by which the end of a revolving shaft 13 was held at 
the curtain board 14 which separates between an armature 10 and reduction gears, and the other end of a revolving 
shaft 13 is supported free [ rotation ] through the bearing 17 held at the curtain board 16 which separates between an 
armature 10 and electromagnetic switches 5. 

[001 1] A reduction gear consists of carrier parts 21 supported for the sun gear 18 (external tooth) formed in the end 
side periphery of a revolving shaft 13, the internal gear 19 (internal tooth) located in the direction periphery of a path 
of a sun gear 18, two or more planet gears 20 which are allotted between a sun gear 18 and the internal gear 19, and 
gear on both the gears 18 and 19, and a planet gear 20, enabling free rotation. The internal gear 19 is formed in the 
inner circumference of the front housing 22 at the inner skin of the gear configuration member 23 by which rotation 
regulation was carried out. The planet gear 20 is supported free [ rotation ] through the bearing 25 which fits into the 
periphery of the pin 24 pressed fit in the carrier part 21 . It is located in the back end section periphery of an output 
shaft 3, a roller 26 intervenes between the output-shaft 3 back-end section, and the carrier part 21 constitutes the one 
way clutch with the output-shaft 3 back-end section and a roller 26. The one way clutch transmits the rotation output of 
a reduction gear to an output shaft 3 through a roller 26. 

[0012] An output shaft 3 is arranged on a revolving shaft 13 and the same axle, it is supported free [ rotation ] through 
the bearing 27 by which the end was held at the front housing 22, and the other end side is supported free [ rotation ] 
through the bearing 28 held at container liner section 23a of the gear configuration member 23. Helical spline 4a which 
helical spline 3a was formed in both the bearing 27 of an output shaft 3 and the peripheral face between 28, and was 
formed in the helical spline 3a at the inner circumference of the pinion mobile 4 has fitted in. 

[0013] The gear section 30 for the pinion mobile 4 to gear with the ring wheel 29 prepared in the engine driving shaft, 

It has the flange 31 by which an outer diameter is larger than the gear section 30, and much concave heights 31a (refer 
to dra wing 2 ) was formed in the back end side (right end side of drawing 1 ) of the gear section 30 at the periphery. 

The washer 33 (thrust bearing) supported free [ rotation ] through the koro 32 is arranged in the back end side of this 
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flange 31. This pinion mobile 4 can establish an output-shaft 3 top in shaft orientations movable because helical spline 
4a of the pinion mobile 4 gears with helical spline 3a of an output shaft 3, and it is always energized with the spring 34 
arranged ahead of the gear section 30 to the back side (anti-ring wheel 29 side) of a starter 1 . 

[0014] An electromagnetic switch 5 is arranged on the back end of a starter 1, and is being fixed to the inner 
circumference of the rear case 35 which constitutes the shape of a bowl. This electromagnetic switch 5 possesses the 
suction coil 37 which a key switch 36 (refer to drawing 5 ) closes and energizes, and the plunger 38 arranged movable 
in the inner circumference of this suction coil 37, and opens and closes the motor contact (it lower-**) by which it was 
placed between the energization circuits (refer to drawing 5 ) of the starting motor 2 with migration of that plunger 38. 
In addition, the suction coil 37 and the plunger 38 are arranged so that the migration direction of a plunger 38 may turn 
into the direction of a path of the rear case 35 (the vertical direction of drawing 1 ). A motor contact consists of the 
traveling contact 39 attached in the upper limit section of a plunger 38, the dc-battery terminal 40 fixed to the rear case 
35 and the dc-battery side stationary contact 41 prepared in one, and the motor side stationary contact 42 connected to 
the brush 12 (positive-electrode side), as shown in drawing 5 . When a plimger 38 is attracted and it moves to the upper 
part of drawing 1 , both the stationary contacts 41 and 42 flow because a traveling contact 39 contacts both the 
stationary contacts 41 and 42. 

[0015] As shown in drawing 2 , the rotation specification-part material 6 winds a metal cylindrical member in the 
shape of a loop formation, bends both ends 6a and 6b in the same direction at an abbreviation right angle in the 
opposite location of the direction of a path, and is formed. This rotation specification-part material 6 is allotted to the 
container liner section 23a periphery of the gear configuration member 23 in the space where the part wound in the 
shape of a loop formation is formed between the plates 7 and the gear configuration members 23 which were allotted 
ahead of the gear configuration member 23. The both ends 6a and 6b bent in the same direction are taken out from a 
plate 7 to the front, and the whole is prepared in the vertical direction of drawing 1 movable to the plate 7. 

[0016] Edge 6a (henceforth top ejection section 6a) is taken out from the direction upper part of a path of a plate 7 (it is 
the direction outside of a path from the peripheral face of the flange 31 of the pinion mobile 4), and the apical surface 
is ahead located by while it was taken out from the plate 7 to the front from the flange 3 1 of the pinion mobile 4. 
Moreover, other-end section 6b (henceforth lower lobe 6b) is taken out from the direction lower part of a path of a 
plate 7, and the apical surface is located more back than the washer 33 of the pinion mobile 4. The spring 43 fixed to 
the plate 7 engages with lower lobe 6b, and this rotation specification-part material 6 is always energized by the 
energization force of that spring 43 to the upper part of drawing 1 . Moreover, by transmitting the actuation load 
(migration of a plunger 38) of an electromagnetic switch 5 through a rod 44, the energization force of a spring 43 can 
be resisted and it can move under drawing 1 . Therefore, the migration means of this invention consists of an 
electromagnetic switch 5 and a rod 44. 

[0017] The rod 44 consisted of connection section 44c of the shape of a rod which connects migration section 44a 
which engages with a plunger 38 and follows migration of a plunger 38, actuation section 44b which it engages [ b ] 
with lower lobe 6b, and operates lower lobe 6b, and migration section 44a and actuation section 44b, and this 
connection section 44c has been prolonged in a revolving shaft 13 and abbreviation parallel in the direction outside of a 
path of an armature 10, and the outside of a reduction gear. Connection section 44c is supported by two bearing (not 
shown) free [ rotation ], if migration section 44a follows and moves to a plunger 38, a motion of that migration section 
44a is changed into rotation of connection section 44c, and actuation section 44b which rotates with that connection 
section 44c can operate [ rod 7 44/ this ] lower lobe 6b. 

[0018] As shown in drawing 3 , a plate 7 is formed in an approximate circle form, and rotation regulation is carried out 
to the front housing 22 by two heights 7a formed in the periphery edge. Opening (not shown) from which opening 7b 
and lower lobe 6b from which top ejection section 6a is taken out are taken out is prepared in this plate 7, it extends to 
the hand of cut of the pinion moljile 4, and opening 7b from which top ejection section 6a is taken out is formed in it so 
that it may be dragged by rotation of the pinion mobile 4 while top ejection section 6a had engaged with concave 
heights 31a of a flange 31, and it can move. Moreover, when the pinion mobile 4 carries out predetermined include- 
angle rotation at this opening 7b from the location where top ejection section 6a engaged with concave heights 31a 
Inclined plane 7c (slideway of this invention) for making top ejection section 6a which engaged with concave heights 
3 1 a of a flange 3 1 till then, and has followed rotation of the pinion mobile 4 secede from concave heights 31a, and 7d 
of attaching parts holding top ejection section 6a from which it seceded are formed. 

[0019] Next, actuation of this example is explained. If a key switch 36 is closed, a current will flow in the suction coil 
37 of an electromagnetic switch 5 from a dc-battery 45, magnetism will occur, a plunger 38 will be attracted by the 
magnetism to the upper part of drawing 1 , and it will move. Migration of this plimger 38 is transmitted to the rotation 
specification-part material 6 through a rod 44, and while the rotation specification-part material 6 sags a spring 43, it 
moves under drawing 1 . Thereby, top ejection section 6a of the rotation specification-part material 6 engages with 




concave heights 31a prepared in the periphery of the flange 31 of the pinion mobile 4, and regulates rotation of the 
pinion mobile 4. 

[0020] On the other hand, in an electromagnetic switch 5, when a traveling contact 39 closes between both the 
stationary contacts 41 and 42 in contact with both the stationary contacts 41 and 42 by migration of a plunger 38, a 
current flows from a dc-battery 45 to an armature 10, and an armature 10 starts rotation. After rotation of an armature 
10 is slowed down with a reduction gear, it is transmitted to an output shaft 3 and an output shaft 3 rotates it. Although 
it is also going to rotate the pinion mobile 4 by rotation of this output shaft 3, since rotation regulation of the pinion 
mobile 4 is carried out as mentioned above, rotation of an output shaft 3 acts on the pinion mobile 4 as a thrust by 
engagement of the helical splines 3a and 4a. Thereby, the pinion mobile 4 moves forward an output-shaft 3 top, and the 
end face of the gear section 30 of the pinion mobile 4 contacts the end face of a ring wheel 29. Since top ejection 
section 6a which is engaging with concave heights 31a of a flange 31 at this time can bend in the hand of cut of the 
pinion mobile 4, while one pitch of gear sections 30 rotates at least, the engagement of the gear section 30 and a ring 
wheel 29 of the pinion mobile 4 becomes possible, the pinion mobile 4 moves forward an output-shaft 3 top again, and 
the gear section 30 gears with a ring wheel 29. If a ring wheel 29 gears with the gear section 30 completely, retreat of 
the pinion mobile 4 will be prevented by entering behind [ that top ejection section 6a which was engaging with 
concave heights 31a till then separated from concave heights 31a, and was prepared in the pinion mobile 4 back end ] a 
washer 33. 

[0021] However, in starting a starter 1 again in the situation in which an engine starts an ignition miss and the pinion 
mobile 4 immediately after starter 1 halt is carrying out inertia rotation when the gear section 30 is not able to gear 
with a ring wheel 29 by a certain reason, a ring wheel 29 usually gears with the pinion mobile 4 (gear section 30), and 
it becomes impossible. In this case, the end face of the gear section 30 cannot move forward, where the end face of a 
ring wheel 29 is contacted, but it tends to rotate the pinion mobile 4 on that spot. For this reason, top ejection section 
6a which is engaging with concave heights 31a Although it is dragged by rotation of the pinion mobile 4 and bends in a 
hand of cut, as shown in drawing 4 inclined plane 7c prepared in opening 7b of a plate 7 from the rotation middle - 
meeting — gradually — the direction outside of a path of the pinion mobile 4 — moving ( drawing 4 (c) — ) (d) — when 
the pinion mobile 4 carries out predetermined include-angle rotation, it secedes from concave heights 31a ( drawing 4 
(e)), and it is held at 7d of attaching parts following inclined plane 7c ( drawing 4 (f)). 

[0022] Although the return force produces top ejection section 6a which seceded from concave heights 3 la by being 
dragged and carrying out elastic deformation to a hand of cut Once it is held at 7d of attaching parts of a plate 7, it will 
set during starter 1 starting. Since the suction force (force of attracting a plunger 38) of an electromagnetic switch 5 is 
energizing the rotation specification-part material 6 under drawing 1 through a rod 44, it separates from 7d of attaching 
parts, and does not engage with concave heights 31a again. However, if the force (suction force of an electromagnetic 
switch) which energizes the rotation specification-part material 6 below to the return force by the elastic deformation 
of top ejection section 6a is weak, since top ejection section 6a may separate from 7d of attaching parts and may 
engage with concave heights 31a again, it cannot be overemphasized that it is necessary to apply to the rotation 
specification-part material 6 the energization force which stops top ejection section 6a to 7d of attaching parts. 

[0023] If a key switch 36 is opened and the energization to the suction coil 37 is stopped after top ejection section 6a is 
held at 7d of attaching parts of a plate 7, the plunger suction force of an electromagnetic switch 5 will be extinguished, 
and the load which was energizing the rotation specification-part material 6 under drawing 1 through the rod 44 will be 
lost. Consequently, since the rotation specification-part material 6 is put back to the upper part of drawing 1 by the 
reaction force of a spring 43, top ejection section 6a separates from 7d of attaching parts of a plate 7, and returns to the 
static position before starter 1 starting (location shown in drawing 1 ). 

[0024] (Effectiveness of the 1st example) While it has been in the condition which a ring wheel 29 cannot gear with the 
gear section 30, even if the pinion mobile 4 rotates according to this example Top ejection section 6a which is 
engaging with concave heights 31a of a flange 31 Along with inclined plane 7c prepared in opening 7b of a plate 7 
from the rotation middle, it moves to the direction outside of a path of the pinion mobile 4 gradually, and when the 
pinion mobile 4 carries out predetermined include-angle rotation from the location where top ejection section 6a 
engaged with concave heights 31a, it can secede from concave heights 31a. Since the repeat of engagement to top 
ejection section 6a and concave heights 31a which are produced when being dragged by rotation of the pinion mobile 4 
by this, while top ejection section 6a had engaged with concave heights 31a, and balking is avoidable, damage on 
extreme deformation of top ejection section 6a and concave heights 31a can be prevented. 

[0025] Moreover, the noise by the repeat of the engagement and balking is also lost by the repeat of engagement to top 
ejection section 6a and concave heights 31a and balking being avoidable. Furthermore, since generating of the 
fricfional heat by the repeat of engagement to top ejection section 6a and concave heights 3 la and balking is lost, it can 
avoid that the oil of thrust bearing prepared in the pinion mobile 4 flows out, and there is effectiveness referred to as 
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being able to prevent the life fall of thrust bearing. 

[0026] (The 2nd example) Drawing 6 is the side elevation showing the engagement condition of concave heights 31a 
and top ejection section 6a. This example shows an example which top ejection section 6a made concave heights 31a 
easy to escape from, when the pinion mobile 4 carries out predetermined include-angle rotation. In order that the tip of 
top ejection section 6a may maJce it easy to escape from from to the hand of cut of the pinion mobile 4 from concave 
heights 3 la, R beveling is formed in the engagement face angle section of concave heights 3 la as shown in drawing 6 
and drawing 7 . Moreover, as shown in drawing 8 and drawing 9 , the tubed height 46 holding the tip of top ejection 
section 6a which seceded from concave heights 31a is formed in the back end side of a washer 33. 

[0027] If according to this example the pinion mobile 4 rotates while it has been in the condition which a ring wheel 29 
cannot gear with the gear section 30, the engagement die length with concave heights 31a will become short gradually 
by carrying out elastic deformation of the top ejection section 6a which is engaging with concave heights 31a to 
rotation of the pinion mobile 4. And if the pinion mobile 4 rotates to a predetermined include angle from the location 
where top ejection section 6a engaged with concave heights 31a, since the engagement face angle section of concave 
heights 31a is R configuration, it can secede from top ejection section 6a easily from concave heights 31a (refer to 
drawing 6 ). As top ejection section 6a which seceded from concave heights 31a is shown in drawing 9 , the point is 
held at the height 46 prepared in the back end side of a washer 33, and depression by the direction inside of a path 
(lower part of drawing 9 ) is prevented. In addition, although there is no illustration, it cannot be overemphasized that 
the engagement face angle section of concave heights 31a has the same effectiveness also in C beveling configuration. 
Also in this example, since top ejection section 6a can secede from concave heights 31a when the pinion mobile 4 
carries out predetermined include-angle rotation from the location where top ejection section 6a engaged with concave 
heights 31a, the same effectiveness as the 1st example can be acquired. 

[0028] (The 3rd example) Drawing 10 is the side elevation showing dispersion in the gap of a pinion mobile and a ring 
wheel. The gap of the pinion mobile 4 and ring wheel 29 at the time of starter quiescence is LI -L2 as shown in 
drawing 10 (the 3rd example) and drawing 1 1 (the 1st example). There is dispersion, for this reason, in the starter 
(structure where the location of the plate 7 which is an engagement section balking means is being fixed) shovm in the 
1st example When it rotates while top ejection section 6a of the rotation specification-part material 6 engaged with 
concave heights 31a of a flange 31, and inclined plane 7c of a plate 7 is contacted (refer to drawing 12 ) It is 11 -12 also 
to the shaft-orientations die length from engagement section 6A with the inclined plane 7c to engagement section 6B 
with concave heights 31a of a flange 31. Dispersion arises (refer to drawing 13 and drawing 14 ). Although bending 
stress occurs on the turning effort received from the pinion mobile 4 in engagement section 6A with inclined plane 7c 
of top ejection section 6a, the bending stress is said shaft-orientations die-length 11 -12. Since it is proportional, when 
shaft-orientations die length produces dispersion, bending stress will also vary. Consequently, since it is necessary to 
expect the maximum stress of dispersion and to design the reinforcement of the rotation specification-part material 6, it 
is the factor which narrows the design degree of freedom of the rotation specification-part material 6. 

[0029] So, in this example, the starter 1 which can make small bending stress which joins top ejection section 6a is 
proposed by forming an engagement balking means in the pinion retreat specification-part material 47 which moves 
with the pinion mobile 4. The pinion retreat specification-part material 47 consists of the rotation supporting point, 
becoming supporting-point section 47a, and this supporting-point section 47a and the section (it lower-**) in a circle 
prepared in one, as shown in drawing 15 . Supporting-point section 47a is supported to revolve free [ rocking ] by the 
pin 49 fixed to the plate 48 (refer to drawing 10 ). The section in a circle consists of 47d of connection pieces which 
cormect piece of branching 47b branched and extended from supporting-point section 47a to two forks, piece of side 
47c of the pair extended upwards from piece of branching 47b, and piece of side 47c of this pair, and level difference 
side 47e as an engagement balking means is formed in the both-shoulders section of 47d of this connection piece. In 
addition, as piece of side 47c is shown in drawing 15 (b), the configuration seen from the side is formed in rough- 
elbowed, and the flection is engaging with engagement projection 33a prepared in the washer 33 (thrust bearing) of the 
pinion mobile 4 (refer to drawing 10 ). As shown in drawing 17 , engagement projection 33a was prepared in piece of 
projection 33b of the pair which protruded from the right-and-left both ends of a washer 33 to back (anti-ring wheel 29 
side), and is projected to the direction inside of a path toward the axial center of the pinion mobile 4, respectively. 
[0030] The pinion retreat specification-part material 47 whole rotates a pin 49 as a core by pulling this pinion retreat 
specification-part material 47 to shaft orientations, while piece of side 47c engages with engagement projection 33a of 
a washer 33 if the pinion mobile 4 rotation regulation was carried out [ the mobile ] by engagement to the rotation 
specification-part material 6 (top ejection section 6a) moves forward an output-shaft 3 top. Then, if the gear section 30 
of the pinion mobile 4 gears to a ring wheel 29 and only the specified quantity moves forward Rotation regulation of 
the pinion mobile 4 is canceled because top ejection section 6a of the rotation specification-part material 6 separates 
from concave heights 31a formed in the fiange 3 1 of the pinion mobile 4 and falls to the back side of the pinion mobile 
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4. Furthermore, retreat of the pinion mobile 4 is controllable by contacting the back end side whose tip of top ejection 
section 6a is 47d of connection pieces of the pinion retreat specification-part material 47. 

[0031] When the pinion mobile 4 by which rotation regulation was carried out, on the other hand, moves forward an 
output-shaft 3 top and the gear section 30 is not able to gear to a ring wheel 29, while top ejection section 6a of the 
rotation specification-part material 6 engages with concave heights 31a of a flange 31, it is dragged by rotation of the 
pinion mobile 4 and rotates (it bends). If the pinion mobile 4 carries out predetermined include-angle rotation, top 
ejection section 6a can contact level difference side 47e prepared in the pinion retreat specification-part material 47 
(refer to drawing 16 ), and can secede from concave heights 31a by moving to the direction outside of a path of the 
pinion mobile 4 gradually along with level difference side 47e further (refer to drawing 17 ). 

[0032] Here, when top ejection section 6a contacts level difference side 47e, the bending stress which joins the contact 
section with the level difference side 47e is proportional to the shaft-orientations die length fi-om the engagement 
section with concave heights 31of top ejection section 6a a to said contact section. However, it is dispersion LI -L2 to 
the gap of the pinion mobile 4 and a ring wheel 29 in the appearance shown in drawing 10 . It is dispersion 13 -14 also 
to the shaft-orientations die length fi’om the engagement section with concave heights 31 of top ejection section since it 
is 6a a to said contact section. It is generated (refer to drawing 18 and drawing 19 ). However, since the pinion retreat 
specification-part material 47 possessing an engagement balking means (level difference side 47e) can move with the 
pinion mobile 4 in this 3rd example, it is said shaft-orientations die length 13 and 14. The shaft-orientations die length 
11 of the 1st example, and 12 It becomes short and is that dispersion 13 -14. Dispersion 11 -12 of the 1st example It 
becomes small. Consequently, since bending stress which joins top ejection section 6a can be made small as compared 
with the case of the 1st example, it is possible to raise the design degree of freedom of the rotation specification-part 
material 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The starter characterized by providing the following. The starting motor which generates turning effort The 
output shaft which drives on this starting motor and rotates The pinion mobile which has the concave heights by which 
the shape of toothing was formed in the anti-ring wheel side over the perimeter by the shaft orientations of this gear 
section, and engages with said output shaft by the helical spline while having the gear section which gears to an engine 
ring wheel The rotation specification-part material which carries out rotation regulation of said pinion mobile 
elastically to a hand of cut after it has the engagement section which can engage with said concave heights and this 
engagement section has engaged with said concave heights, A migration means to move said engagement section of 
this rotation specification-part material to said concave heights, and the engagement section balking means, from 
which said engagement section is made to secede from said concave heights when said pinion mobile in the condition 
that said engagement section was engaged carries out predetermined include-angle rotation 
[Claim 2] Said engagement section balking means is a starter according to claim 1 characterized by having the 
slideway which shows said engagement section from the outer diameter of said concave heights to the direction outside 
of a path with rotation of said pinion mobile. 

[Claim 3] The starter according to claim 1 characterized by forming beveling in the comer of the method opposite side 
of rotation of said pinion mobile at least at the edge by the side of the anti-ring wheel of the shaft orientations in the 
heights of said concave heights. 

[Claim 4] Said engagement section balking means is which a starter according to claim 1 to 3 characterized by being 
movable with said pinion mobile. 

[Claim 5] It is which the starter according to claim 1 to 4 which is equipped with a retreat regulation means to regulate 
retreat of said pinion mobile from the location as for which said pinion mobile carried out specified quantity advance to 
said ring wheel side, and is characterized by providing said engagement section balking means for said retreat 
regulation means. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of a starter. 

[Drawing 2] It is the important section perspective view of the 1 st example. 

[Drawing 3] It is the top view of a plate. 

[Drawing 4] It is the explanatory view showing the process in which the top ejection section secedes from concave 
heights. 

[Drawing 5] It is the energization circuit diagram of a starting motor. 

[Drawing 6] It is the side elevation showing the engagement condition of concave heights and the top ejection section 
(the 2nd example). 

[Drawing 7] It is the perspective view showing the configuration of concave heights (the 2nd example). 

^rawing 8 ] It is the sectional view showing the configuration inside front housing (quiescent state) (the 2nd example). 

[Drawing 9] It is the sectional view showing the configuration inside front housing (operating state) (the 2nd example). 

[Drawing 10] It is the side elevation showing dispersion in the gap of a pinion mobile and a ring wheel (the 3rd 
example). 

[Drawing 11] It is the side elevation showing dispersion in the gap of a pinion mobile and a ring wheel (the 1st 
example). 

[Drawing 12] The top ejection section is the perspective view showing the condition of having contacted the inclined 
plane (the 1st example). 

[Drawing 13] It is the side-face half section Fig. showing dispersion in shaft-orientations die length (the 1st example). 
[Drawing 14] It is the side-face half section Fig. showing dispersion in shaft-orientations die length (the 1st example). 
[Drawing 15] They are the top view (a) of pinion retreat specification-part material, a side elevation (b), and a bottom 
view (c) (the 3rd example). 

[Drawing 16] The top ejection section is the perspective view showing the condition of having contacted the level 
difference side (the 3rd example). 

[Drawing 17] It is the top view showing migration of the top ejection section (the 3rd example). 

[Drawing 1 8] It is the side-face half section Fig. showing dispersion in shaft-orientations die length (the 3rd example). 
[Drawing 19] It is the side-face half section Fig. showing dispersion in shaft-orientations die length (the 3rd example). 
[Description of N otations] 

1 Starter 

2 Starting Motor 

3 Output Shaft 

3 a Helical spline 

4 Pinion Mobile 
4a Helical spline 

5 Electromagnetic Switch (Migration Means) 

6 Rotation Specification-Part Material 

6a Top ejection section (engagement section) 

7 Plate (Engagement Section Balking Means) 

7c Inclined plane (slideway) 

29 Ring Wheel 

30 Gear Section 




31a Concave heights 
44 Rod (Migration Means) 

47 Retreat Specification-Part Material (Retreat Regulation Means) 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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